The treatment of closed jaw locking due to temporomandibular joint (TMJ) arthrosis is described. Conventional mandibular manipulation of the lower and/or upper joint compartments was performed using hydraulic pressure from an imaging X-ray medium. The procedure was used in 40 patients with closed locking (5 acute and 35 chronic). The results of the treatment are evaluated and factors affecting the results are examined.
Introduction
Closed locking in temporomandibular joint (TMJ) arthrosis has been ascribed to internal derangement following antero and/or anteromedial disk displacement without reduction. The chief complaint is limitation in opening the mouth, sometimes associated with pain in the preauricular region [1] . Closed locking can be either chronic or acute. During acute locking of the TMJ, movement of the mandibular condyle is markedly limited, and non-palpable movement of the mandibular condyle can cause severe pain or a trapping sensation. Patients with chronic locking show similar symptoms, but to a lesser degree [2] .
Three main techniques are used to treat closed locking of the TMJ: mandibular manipulation, the pumping technique and arthroscopic surgery. Mandibular manipulation, sometimes accompanied by splint therapy, is helpful in achieving release of acute closed locking, but may be unsuccessful in chronic cases, when arthroscopic surgery may be preferred [3] . The pumping technique has been considered on intermediate between nonsurgical and surgical treatment, and may be used in acute closed locking when the manipulation technique has been unsuccessful, or in chronic cases before arthroscopic surgery is attempted [4] [5] [6] .
In this paper we present a retrospective survey of results obtained using arthrographic diagnosis by fluoroscopy followed by use of the pumping technique. This was performed on the lower compartment of the TMJ in most patients with acute closed locking, and on both the upper and lower compartments in most patients with chronic locking.
Materials and Methods
The records of 40 patients who underwent mandibular manipulation using hydraulic pressure to the lower and/or upper compartment of the TMJ at the Kasukabe City Hospital were reviewed . All patients were clinically diagnosed as having either acute or chronic closed locking of the TMJ which had not been released by conventional manipulation, with or without additional splint therapy . The patients, 36 women and 4 men, ranged in age from 16 to 68 years. In the five patients with acute locking, the duration of the lock was 3-8 days, while patients with the chronic condition had had symptoms for 2 months to 10 years.
The aims of treatment were to achieve release in patients with acute closed locking , and to improve interincisal opening in those with chronic symptoms. The pumping technique was repeated several times in each patient, after observation and diagnosis using fluoroscope (TOSHIBA Co ., DBW-30 A). Treatment involved injecting the lower and/or upper compartment of the TMJ with a contrast medium in order to expand the compartment, thereby releasing the lock or increasing the degree of interincisal opening. In some of the patients with acute locking, the articular disk repositioned itself on the condylar head during the pumping procedure.
The success of treatment was judged from clinical observations made during the pumping procedure and 2-3 days later in acute cases, or after 2-3 months in chronic cases.
Treatment of closed locking by pumping (using hydraulic pressure) of the lower and/or upper compartment of the TMJ was carried out using the following procedure. First, the maximal opening of the mouth was measured. A fluoroscope was then positioned so that an image of the joint could be viewed on a television monitor (TOSHIBA Co., TVM-25 A). A 21-gauge needle was connected to a syringe fitted with an extension tube to carry the local anesthetic and later the contrast medium.
Single-contrast arthrography of both the upper and lower compartments of the TMJ is the most reliable technique for diagnosing closed locking. The lower joint compartment was first injected with a water-soluble iodine contrast medium in order to determine whether there was any perforation in the posterior attachment or the articular disk. The needle was slowly and gently inserted through the skin until the lateral pole of the mandibular condylar head was felt. The upper cpmpartment of the TMJ was then injected, and by examining this together with the lower compartment, a diagnosis of disk displacement, deformity, perforation and/or adhesion could be made.
A series of 5-6 transcranial X-rays were then taken of the TMJ, ranging from its closed position to the position of maximum opening. A similar series of 2-3 X-rays were then taken from a posterioanterior view. The same basic procedure was repeated while injecting the upper joint compartment .
During treatment of acute closed locking, the patient was first asked to open his or her mouth and to move the mandible forward as far as possible. If the closed lock was not released , the surgeon manipulated the patient's mandible in the conventional manner to release the lock . If acute closed locking recurred, the procedure was repeated as often as necessary. Patients with chronic closed locking were asked to undergo a program of guided forward and contralateral manipulation of the mandible , starting 2-3 days after the initial pumping treatment, in order to further extend interincisal opening .
Antibiotics were given to all patients for 3-4 days after use of the pumping technique .
Results The results are summarized in Tables 1 and 2 , and Figure 1 . In all patients with acute locking and two with chronic symptoms (Nos. 3 and 4) the pumping procedure was performed on only one compartment of the TMJ. In the remaining patients with chronic locking , it was performed on both the upper and lower compartments.
The duration of closed locking before treatment varied between 3 and 8 days in patients with acute symptoms, and from 2 months to 10 years in those with the chronic condition .
Arthrographic diagnosis was made with the aid of fluoroscopy. In all patients with acute locking, anterior displacement of the disk was diagnosed. In the 35 patients with chronic symptoms, the diagnosis was displacement without reduction, often in association with perforation and adhesion.
In the five patients with acute locking, after pumping of one compartment only, an average improvement of 14.6 mm in the degree of interincisal opening was achieved, and the closed lock was successfully released. Arthrographic X-ray examinations of these patients before and after treatment confirmed release of the lock (Figs. 2 and 3) , and simple radiographs showed that good mobility of the mandibular condyle head had also been achieved (Figs. 4 and 5) .
In the 35 patients with chronic locking, arthrographic X-ray diagnosis of the closed lock was performed (Fig. 6 ). In addition, arthrograms were taken during treatment to permit accurate targeting of the pumping technique (Figs. 7-10 ). An average improvement of 7.2 mm in the degree of interincisal opening was observed within 3-90 days of treatment. In 13 patients, a satisfactory degree of opening of at least 40 mm was achieved quickly. After a 2-3 month program of manipulation to extend the degree of mouth opening, a further average improvement of 5.9 mm was achieved.
Discussion
The results of this study show that, although a successful outcome cannot be guaranteed, the pumping technique used together with cinefluoroscopy is a valuable treatment for most patients with closed locking of the TMJ. The technique is usually employed after splint therapy has been tried but has not adequately improved the degree of interincisal opening, or has not relieved pain in the condylar area even if improved interincisal opening has been achieved.
In acute cases of closed locking, caused by anterior or medial displacement of the articular disk, [4, 7] many clinicians believe that it is important to try to release the lock as soon as patients complain of painful limitation of opening of the mouth. The mandibular manipulation technique and/or splint therapy can be helpful, but sometimes fail to release the lock. To treat acute closed locking successfully, it is necessary to determine how the disk has been displaced, as well as the restriction in movement of the condylar head. The purpose of using the pumping technique in such patients is to reposition the displaced articular disk. Murakami et a1.[41 have described a method of treating acute closed locking for which nonsurgical treatment has been found ineffective. This consists of mandibular manipulation assisted by pumping of the upper compartment of the TMJ.
Kondo [5] recommends the use of the pumping technique in the lower compartment of the TMJ in acute closed locking. His view is that using the technique in the lower compartment in this condition depresses the condylar head, allowing forward and translocated movement of the condylar head below the displaced disk, thus resulting in improved mouth opening.
In the five patients with acute closed locking described in this paper, successful release of the closed lock was achieved, although three continued to experience clicking on opening the mouth. In four of these patients, the pumping technique was applied to the lower compartment of the TMJ only. Although these results may not be conclusive, we recommend the use of the pumping technique in the lower compartment in acute closed locking of the TMJ.
In chronic closed locking of the TMJ, limitation of the degree of mouth opening is usually caused not only by displacement of the disk, but also by adhesion, mainly between the fossa and the disk. Moses [8] has described the process of displacement of the disk. His hypothesis is that, firstly, inflammation of the synovial membrane in the anterior recess leads to loss of lubrication and thus adhesion in the area of the anterior recess. This is followed by capsular fibrosis, which results in immobility of the joint, especially in the upper compartment. Kaminishi [9] has also described various forms of fibrosis and fibrous adhesions due to arthroscopic pathology which, in patients with chronic locking, are often the causes of pain and reduced function.
Totsuka et al. [3] reported that intra-articular adhesion is possible in chronic closed locking, but can be treated by creating hydraulic pressure using the pumping technique. This causes the upper and/or lower compartments of the TMJ to expand. Segami et al. [10] reported using the technique on 85 condyles in 80 patients with chronic closed locking of the TMJ. They achieved a 71.8 percent success rate in relieving clinical symptoms in patients in whom only partial fibrous adhesion was present .
However, Totsuka et al. [6] reported a final success rate of only 58 percent, and suggested that although the pumping technique is useful in releasing closed locking of the TMJ, many patients with both acute and chronic locking may experience recurrence of the condition.
In about three quarters of the patients with chronic closed locking described in this paper, use of the pumping technique was found to improve opening of the mouth effectively , although repositioning of the condyle was not achieved.
In addition, some patients with no reduction of the disk showed an improvement to partial reduction following pumping treatment .
Although the degree of mouth opening which results from the pumping technique is unpredictable, using fluoroscopy permits the technique to be targeted very accurately , maximizing the likelihood of expanding the compartment. This is especially valuable when adhesion is suspected between the disk and the posterior or anterior slope of the eminence and the anterior recess . The pumping technique, however, is not effective in patients with extensive and strong adhesions .
Evaluation of the patients with chronic locking described in this paper shows that , for patients who do not achieve satisfactory opening of the mouth after use of the pumping technique alone , significant improvement can be gained after 2-3 months of further treatment . The evaluation also shows that, in the chronic situation, the functional relationship between the condylar head and the articular disk cannot be corrected by the pumping technique. Nevertheless this technique , together with further training if necessary, can usually achieve release of some of the adhesions and at least a slight improvement in condylar movement.
Conclusion
The results of this evaluation suggest that, following arthrographic diagnosis by fluoroscopy , the pumping technique can be performed very accurately and can achieve significant improvements in the condition of patients with either acute or chronic closed lock of the TMJ. Both of these conditions can be very difficult to treat effectively without adequate arthrographic diagnosis .
The technique is usually able to release acute locking.
In patients with chronic symptoms , in whom manipulation and/or splint therapy have been ineffective , and in whom adhesion can occur in either the upper and/or lower compartment of the TMJ , use of the pumping technique after arthrographic diagnosis by fluoroscopy is also very valuable . When followed by mobilization therapy, recurrence of closed locking can also be avoided . In the maximum open position, the disk is still displaced anteriorly to the condyle. Adhesion is suggested in the lateral synovial portion (arrow). Table 1 Effect of the pumping procedure in acut cases Table 2 Duration of looking and diagnosis in chronic cases
